LOCATION OF BLOW UP POINTS OF LEAST ENERGY SOLUTIONS TO THE BREZIS-NIRENBERG EQUATION
The exponent $p$ is called the critical Sobolev exponent in the sense that the Sobolev embedding $H_{0}^{1}(\Omega)arrow+L^{p+1}(\Omega)$ is continuous but not compact. So from the variational view point, this problem belongs to the limit case of the Palais-Smale compactness condition, and the classical arguments do not apply to the questions related to the existence or nonexistence and multiplicity of solutions of this problem.
In pioneering work [3] , Brezis and Nirenberg proved that, in spite of possible failure of the Palais-Smale compactness condition, $(P_{\epsilon})$ has at least one nontrivial solution on ageneral bounded domain $\Omega$ when $\epsilon$ $\in(0, \lambda_{1})$ , where $\lambda_{1}$ denotes the first eigenvalue $\mathrm{o}\mathrm{f}-\Delta$ with Dirichlet boundary condition. On the other hand when $\epsilon$ $=0$ , it is known that problem $(P_{0})$ reflects the topology and the geometry of the domain O. Pohozaev showed that if $\Omega$ is star-shaped, then $(P_{0})$ has no non-trivial solutions [7] . In other cases Bahri and Coron [1] with $\mathrm{Z}_{2}$ coefficients. Furthermore Ding [5] and Passaseo [8] proved that even if In this direction, Han [9] and Rey [12] [13] proved independently the following result, which had been conjectured previously by Brezis and Peletier [4] Theorem 0.(Han [9] , Rey [12] ) Let $u_{\epsilon}$ be a solution of problem $(P_{\epsilon})$ and assume $\frac{\int_{\Omega}|\nabla u_{\epsilon}|^{2}dx}{(\int_{\Omega}|u_{\epsilon}|^{p+1}dx)^{\frac{2}{\mathrm{p}+1}}}=S+o ( 
In this article, we restrict our attention to aparticular family of solutions to $(P_{\epsilon})$ , namely the solutions $(\overline{u}_{\epsilon})_{\epsilon\in(0,\lambda_{1})}$ obtained by the method of Brezis and Nirenberg. We call $(\overline{u}_{\epsilon})$ the least energy solutions to the problem $(P_{\epsilon})$ . 
In the following, we estimate
by using the expression (2.6).
Lemma (Asymptotic behavior of $H_{0}^{1}$ norm of the main part)
As $narrow \mathrm{o}\mathrm{o}$ , we have
Here we have used the fact that $PU_{\lambda_{n},a_{n}}\in H_{0}^{1}(\Omega)$ satisfies the equation
We divide I2 in the second term of (2.10) as
Here, we have used the estimat $\mathrm{e}$ $|| \varphi_{\lambda_{n},a_{n}}||_{L^{\infty}(\Omega)}=O(\frac{\lambda^{\frac{N-2}{n^{2}}}}{d_{n}^{N-2}})$ , (2.15) which is aconsequence of (1.5) and the maximum principle of harmonic functions.
In calculating $I_{2}^{2}$ , we make aTaylor expansion of $\varphi_{\lambda_{n},a_{n}}$ on $B_{d_{n}/2}(a_{n})$ :
Note that we have
by [13] :Proposition 1, and
by the elliptic estimate $d_{n}^{k}||\nabla^{k}\varphi_{\lambda_{n},a_{n}}||_{L}\infty(B_{d_{\hslash}/2}(a_{n}))\leq||\varphi_{\lambda_{n},a_{n}}||_{L}\infty(\Omega)(k\in \mathrm{N})$ for aharmonic function $\varphi_{\lambda_{n},a_{n}}$ .
Then by (2.16), (2.17) and the oddness of the integral, we calculate: (see [13] :(2.8)). We estimate the first term in (2.23) as follows: By monotonicity of the integral, we have $\int_{B_{d_{n}}(a_{n})}U_{\lambda_{n},a_{n}}^{2}dx\leq\int_{\Omega}U_{\lambda_{n},a_{n}}^{2}dx\leq\int_{B_{R}(a_{\hslash})}U_{\lambda_{n},a_{n}}^{2}dx$ , (2.24) where $R=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}(\mathrm{f}2)$ . To proceed further, we need the precise asymptotic behavior of $\alpha_{n}$ as $narrow$ $\infty$ . This is given by the next lemma. 
